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Data collection with an electromagnetic 
tracking device (ETD) requires all sensors to 
be located within the small electromagnetic 
field generated by the transmitter of the 
device. This requirement causes a severe 
limitation for the measurement of swimming 
techniques, as the swimmer needs to be 
constrained to stay within the field while 
performing the strokes. Although this 
requirement may be fulfilled by using 
“resisted-swimming,” the exhibited 
swimming techniques may not represent the 
“real” swimming techniques. To overcome 
this limitation, we developed a new method 
for measuring swimming techniques with the 
ETD. We laid 25m railway on the pool deck 
and a cart was constructed to carry the ETD 
on the railway. A one-meter-high aluminum 
structure was built on the cart, on top of 
which one end of a 2.5-meter-long wooden 
pole was fixed horizontally. The transmitter 
was attached to the other end of this wooden 
pole so that the transmitter could be placed at 
0.5m above the water surface and 2.0m from 
the pool side. The control unit of the ETD and 
the computer for operating the devise were 
placed on the cart and an operator pushed 
the cart along pool side, keeping the 
transmitter near the swimmer throughout the 
stroke cycles. The validity of this method for 
measuring swimming techniques was tested. 
During two trials of swimming with 
sub-maximum velocity of a collegiate 
swimmer, the error in measuring the 
orientation of sensors was less than 3˚ and 
the RMSE was 1˚ for 96% of the stroke time.
  
 
 
 
 
 
 
 
 
